USE OFRADAR BACKSCATTER TO INFER AFRODYRAMIC ROUGHNESS
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Acolian ttansport of small p articles depenids on woind flow and i s an importam
quantity 10 naca sme for several cconom ic-1 elst ¢d 1¢ asons, I some  cstimate  of
wind 1cgime could be made from ret votely-sensed data, jmpotiant ¢ colog ical
and ccolog ic al problems on Eatih and other plar wets could be addressed.

The effcet of 1oughness on the wind ficld 1 s paancter ized in e tns of the
acrodynamic 1oughness 7oy @ scaling length that, for a  given swiface,
m casut s the height at which the wind speed should becomes zero due 1o the
cffcct of surface topography.  Micitowave re flectivity is a funclion  of the 1adm
patam cters used and the surfa ce properi yes (suriace slope and 1ought icss, and
complex diclectiic conastant).  For modest topog raphy and typical materials, the
1oughticss a t or ne ar the radar wavelength dominates.  Since both radar and
wind flow 1espond di 1cctly to surface 1oughness, it 1S 1casonable to suspec |
that a fairly well-beh aved quantitative aclationship mipght ¢ xist between
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normalized rada 1 backscatte 1 cocfficient, of b andG 7g. 111010 mrc,however, also
1¢ asoris 1 o suspect that such a 1clationship might be limited.  ‘the Radar and
Acolian Roughness Project (1< Al<I’) hasbeen formed in order 1 0 investigate
whether such  a aclationship  cxists, 10 determing the relationship(s) over a
vaticly of sutface types, and 1o scck a thcoretical basis fiom which 1o extend
the aclationship (o sutfaces that canmot be diteetly  examined.  We have
collected wind data using towers instromented with anct nomscters in both
d esert and veg clat ¢d ar ca s, snd have overflown these sae sites w o ith SIR- C/X-
SAR and other SAR scnsors. Multiple overflights o f cach site created a data sct
fiom which 09 car be caleulated at mul ti ple incidence angles, ficquencics ar ad
polatizations.  Desert sites weie chosen 011 lava flows, alluvial fans dominated
by sand and giavel of diffcring ages and 1ovghnesses, and 011 asilt-clay playa.
One vegetated silt in Denmatk includes a varicty o f tree and crop typ rcs
(barely, rape,beet,peasand grassesaundastand of Sproce 11 CC2s) . Swiface
roughuess height vaties from centimeters 1o several noacters, and the
contesponding  roughnesslengthsarcz, = 0.() ()1 1o 0.75.

The 1e sultantrclationship of 09 10 7, s nows that for seven of the vegetated
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arcas (1 he agricultural  ficlds), the aclationships previously  established  for
unvegetated silt.s is continued, although all o f the vegetated sites are both
brightcr in backscatter and 1ougl acr tha » the provi ous studics. Measured  in

terms o f Cocfficient of Fit, the best over all conelation i s at 1.-band (R‘) = (.81).
Patis o f  the rescarch described in this paper were canried out by the Ja

Propulsion lLaboratory, California Institute  of Technology, wnd ¢ contract with
the National Acronautics and  Space  Administration,




